Mutations in the passenger polypeptide can affect its partitioning between mitochondria and cytoplasm: mutations can impair the mitochondrial import of DsRed.
In this study, we report that the partitioning between mitochondria and cytoplasm of two variants, mCherry and DsRed Express (DRE), of the red fluorescent protein, DsRed, fused to one of the six matrix targeting sequences (MTSs) can be affected by both MTS and amino acid substitutions in DsRed. Of the six MTSs tested, MTSs from superoxide dismutase and DNA polymerase gamma failed to direct mCherry, but not DRE to mitochondria. By evaluating a series of chimeras between mCherry and DRE fused to the MTS of superoxide dismutase, we attribute the differences in the mitochondrial partitioning to differences in the primary amino acid sequence of the passenger polypeptide. The impairment of mitochondrial partitioning closely parallels the number of mCherry-specific mutations, and is not specific to mutations located in any particular region of the polypeptide. These observations suggest that both MTS and the passenger polypeptide affect the efficiency of mitochondrial import and provide a rationale for the observed diversity in the primary amino acid sequences of natural MTSs.